There is extensive evidence of altered immune reactivity in some types of liver disease. This has been recently reviewed by Doniach (1970) , who put forward a unified concept of autoimmune liver disease. Mitochondrial antibody, smooth muscle antibody, and antinuclear factors (ANF) have been demonstrated in primary biliary cirrhosis and chronic active hepatitis but the pathogenic significance of these autoantibodies is uncertain. The histology of these diseases shows infiltration with small lymphocytes but specific cell-mediated immune reactivity has been little studied so far. We have studied cell-mediated immune reactivity in vitro in various liver diseases using liver and parotid extracts as antigens. The latter was chosen in view of the known association of the sicca syndrome with liver disease (Golding, Bown, Mason, and Taylor, 1970 (S0borg and Bendixen, 1967) . A result of greater than 120% or less than 80% is taken as significant. In order to give a uniform scale all results over 100% have been inverted so that 120% and 80 % both appear as a migration index of 80.
Previous work has shown lymphocyte blast transformation to autologous liver tissue (Tobias, Safran, and Schaffner, 1967) and also to ribosomal fraction (Pipitone, 1967) . We sought to compare leucocyte migration test results with in-vitro lymphocyte transformation using both foetal mitochondrial extract and the liver extract in a proportion of cases. Reactivity was measured as the uptake of H3 thymidine using liquid scintillation counting.
The antigens used were derived from fresh cadaver liver and parotid gland from a patient dying of trauma. They were extracted by homogenization and sonication. The extracts were stored after freeze drying and reconstituted before use. Two hundred jug of protein extract was used routinely, as this had been shown in initial dilution experiments not to affect cells from healthy controls. A liver mitochondrial preparation extracted from fresh foetal tissue was also used in some cases.
Mitochondrial antibody, smooth muscle antibody, and antinuclear factors were examined for by immunofluorescence.
The assessment of the sicca syndrome was made by measuring salivary secretion as the five-minute collection during stimulation with chewing gum and lachrymal secretion by Shirmer filter paper strips 427 428 without other stimulation. Conjunctival staining with Rose-Bengal was also sought.
Results l
Reactivity to liver antigen in the leucocyte migration tests (Fig. 1) was shown by 14 (78%) patients with primary biliary cirrhosis and 12 (75%) patients with chronic active hepatitis but only one patient with other liver disease and none of the controls. The migration index showed no correlation with biochemical indices of liver disease (such as bilirubin, transaminases, or alkaline phosphatase) with age of the patient or with dclration of disease. The four non-reacting patients with primary biliary cirrhosis had fairly early disease (under four years) but other patients showed strong reactivity at this stage. There was also no correlation with the 4 presence of autoantibodies so that a similar proportion of reactors in the leucocyte migration test was seen in those with and without each of the three autoantibodies.
Eighteen patients with 'autoimmune liver disease' were tested with both foetal liver mitochondrial preparation and liver extract using the leucocyte migration test and 11 patients showed reactivity to both liver and mitochondrial extract. One patient showed reactivity to both liver and mitochondrial extract. One patient showed reactivity to the mitochondrial extract but no response to liver extract. Three patients showed response to liver extract but no response to mitochondrialextractandtwo patients showed no response to either extract (Fig. 2) .
Lymphocyte transformation tests were performed group.bmj.com on June 23, 2017 -Published by http://gut.bmj.com/ Downloaded from Cell-mediated immune reactivity in liver disease 429 in nine patients with 'autoimmune liver disease' all of whom showed a positive leucocyte migration test to liver and mitochondrial extract. Five reacted to the whole liver extract and four to the mitochondrial preparation. Two of the nine patients showed transformation to both extracts, three showed transformation to only liver extract, and a further two showed transformation to mitochondrial extract only. None of the four controls reacted to either antigen.
Reactivity to parotid antigen was seen in six (33 %) patients with primary biliary cirrhosis and four (27%) patients with chronic active hepatitis. One patient with other liver disease reacted but none of the controls. Clinical evidence of some aspect of the sicca syndrome was found in 10 (43 %) patients with 'autoimmune disease' out of the 24 thus tested (Fig. 3) . Five (50%) of these reacted to parotid but so did four (35%) of the patients with no clinical evidence of sicca. One of these latter patients showed diminished lachrymal secretion on retesting six months later.
Discussion
This study has shown that 75 % of patients with an 'autoimmune' type of liver disease have evidence in vitro of cell-mediated immunity directed against liver antigens. This reactivity is directed against foetal as well as adult tissue and at least two antigens are involved. The lack of correlation with autoantibodies suggests that this reactivity is not simply another marker of tissue damage. However, the lack of correlation with disease duration or state makes assessment of the pathogenic significance difficult. It is probable that further antigenic purification would help to clarify this point. These findings lend support to the suggestion (Popper, Paronetto, and Schaffer, 1965 ) that primary biliary cirrhosis may represent a chronic delayed hypersensitivity reaction directed against liver or biliary tissue.
Evidence of the sicca syndrome, as shown by diminished salivary or lachrymal secretion, was seen less often in this group than in the study of Golding et al (1970) . This may represent differences in patient selection or stage of disease as several fatal cases in this series had not been tested. The incidence of cellular hypersensitivity to parotid in the group of patients with clinical sicca components was very close to that described in patients with classical S6jgren's disease (S0borg and Bertram, 1968) but the numbers are small. The incidence of reactivity in patients without clinical sicca involvement is of interest. It was virtually confined to the 'autoimmune' liver group and may represent a preclinical stage of sicca involvement. This is supported by the patient who progressed to clinical involvement under observation.
The relationship of liver disease to the sicca syndrome may represent a common autoimmune pathogenic mechanism. An overlap of rheumatoid arthritis (Whaley, Williamson, Dick, Gondie, Nuki, and Buchanan, 1970) and scleroderma (Murray Lyon, Thomson, Ansell, and Williams, 1970) with primary biliary cirrhosis has been described and both these diseases are more commonly accepted components of Sjogren's syndrome. Alternatively both liver and sicca involvement could be secondary to a prior alteration of immune reactivity, as suggested by the depression of contact hypersensitivity in D.N.C.B. seen in both Sj6gren's disease (Leventhal, Waldorf, and Talal, 1967) and primary biliary cirrhosis (Fox, Schever, James, Scharma, and Sherlock, 1969 
